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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a titanium oxide containing phosphorus, wherein a high- 
quality p-n junction and an a nti reflection film are formed at the same time, and to provide a solar 
cell with few number of processes, while being suited to modularity for lower cost and improved 
cell characteristics. 

SOLUTION: A crystalline silicon substrate of p-type conductive type is heated, and oxygen, 
gaseous titanium compound, and gaseous phosphorus compound are supplied to the substrate, 
which are oxidating decomposed to obtain a reaction product, which is thermally treated in an 
inert gas to form an n-layer and an antireflection film, and the supply amount ratio between the 
gaseous titanium compound and the gaseous phosphorus compound is changed to provide a 
reaction product, comprising a phosphorus-containing titanium oxide of a composition ratio 0.1- 
1.5 (phosphorus/titanium). A p-n junction and an antireflection film for a crystalline silicon solar 
cell are formed at the same time, with a sheet resistance value of n-layer on the silicon 
substrate side being 100 „ /square or less, while a refractive index of the antireflection film being 
2.2-2.7, resulting in a antireflection film for a solar cell, suitable for modularity. 
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